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The genus pero Herrich-Schaeffer (=Azelina GuenSe in part)

lias been a perplexing one to American students, and from the

beginning of my studies in the Geometridse I have been gathering

material with a view to a revision of the group in so far as it was
represented on the American continent north of Mexico. At the,

outset three species were recognized, honestarius Walker (the ancetaria

of our lists with its variety peplaria), giganteus, new species, then

thought to be the occidentalis of Ilulst, and a small western species

that was generally regarded as identical with honestarius. Behrensa-

rius Packard was not then autopically known to me. There were

besides these several puzzling specimens which could not be placed

with any of these three forms, and it was only as material accumu-

lated that they were set aside as good species in themselves.

Finally my own collection of one hundred and fifty odd examples

was grouped into species to my own satisfaction; slides were made
and structures examined, and in all cases these bore out the arrange-

ment as based on superficial characters. Before finally revising the

genus, however, additional material was sought from all available

sources.

Except for one or two odd specimens the original arrangement

remained until the advent of about three hundred specimens from

Dr. William Barnes. These specimens from many points in the

United States and southern Canada showed a greater distribution of

certain of the species, and the farther away from its metropolis a

species ranged the more unlike the typical examples it appeared. The

work was gone over again with the result that two more new species

were discovered ; and, while the distinctness of the other species was

not at all rendered questionable, it was found that there existed a

greater range of variation than was at first believed.
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Tiic final result of these studies shows that there are nine species

represented in the faunal region above limited, and it is probable that

one or two more remain to be discovered. Indeed, anions the eight

hundred odd specimens examined in reaching the conclusions here

set forth are several examples which are doubtfully referred to two
species. While it is quite probable that they represent geographical

races of the species with which they have been tentatively associated,

additional material may prove them to be distinct.

Five of these nine species, though, except one, originally described

:b distinct, have at one time or other been regarded as mere varieties

of a single species (honestarius) , and all but a very few of the hun-

dreds of specimens sent me for study arrived under names synony-

mous with this. The other four species, here described as new,

were, when received, also arranged under this name.

In the preparation of this paper the writer has to thank the follow-

ing gentlemen for the loan of specimens, without which the paper

could not have appeared in its present more complete form: Dr.

William Barnes, of Decatur, Illinois, for his entire collection in this

group; \h-. Harrison (1. Dyar for the material in the United State-

National Museum; Messrs. William Beutenmi'iller and Jacob Doll for

the material in the American Museum of Natural History, New York,

and the Brooklyn Institute of Arts and Sciences, respectively; and
Messrs. George II. Field and W. S. Wright, of San Diego, California;

K. F. Pearsall, of Brooklyn, New York; William II. Broadwell, of

Newark, New Jersey, and Otto Buchholz, of Elizabeth, New Jersey.

To all these gentlemen the writer expresses his thanks. Further

acknowledgment should be made to Prof. John B. Smith for the use

of the material in the Hulst collection. I am also indebted to Mr.
I- B. Prout, of London. England, for helpful suggestions in regard

to tin' older generic and specific names, and for comparison of speci-

mens with the Walker types in the British Museum.

Genus PEROHerrich-Schaeffer.

L850 58. Pero, Berrn b Si haepper, Samml. A.uss. Schmett., p. 28.

is:,:. Azelina (part Guenee, Spec. Gen., vol. 9, p. L56

L860. Azelina Walker, Cat. Brit. Mus., vol. •_'(), |>. L85.

Vzelina I'm kard, Monogr. Geom., ]>. 520, pi. <;, fig. 12.

L881. Azelina Butler, Ann. and Mag. Nat. Bist., Ber. 5, vol. 8, p. 33.

L883. Azelina Meyrk k. Trans, ami Proc. New Zeal, [nst., vol. Hi. p. 106.

L896 Warmarea lh lst, Trans. A.mer. Ent. Soc., vol. 23, p. :'.:!>.

L896. Vzelina Huls Vmer. Ent. Soc., vol. 23, p. 380.

L900. Azelina Dri i e, Biol. Centr. A.mer., Lep. Bet., vol. 2, p. (30.

L902 ... I!i lst, Hull. 52 I S Nat. Mus.. p. 344.

L904. Uarmarea Di \u. I'm,'. I'. s. Nat. Mus., vol. 27, p. 913=Azelina.
L905. Azelina Warren, Nov. Zool., vol. 12, p. ::t;7=Pero.
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Front square, heavily haired but smooth; palpi stout, subascend-

ing, projecting beyom I front, as a whole slightly longer than the width
of the space between the eyes; tongue well developed; antenna"

filiform or dentate, flattened, finely filiate below. Thorax robust,

heavily haired above and below, with distinct central crest dorsally.

Abdomen rather stout, smooth, in male ending in broad tuft. Tibial

epiphysis of anterior legs originating at middle of tibia and extending

to or just beyond apex. Posterior tibia not swollen, with two pairs

of spurs, without bail- pencil. Fore wings broad, falcate; costa

straight or slightly produced on basal third and turning abruptly

near apex; outer margin excised between the veins from apex to Cu2 .

Veins R
t

and R, from cell; R3 , R4 , and R. stemmed and forming with

R
2

an accessory cell; M
t

from cell. Hind wings with outer margin
excised between all veins, especially from M3

to Cm. Sc anastomo-

sing with R on second sixth; M
2

absent.

Marmarea Hulst was made a distinct genus on the character of

the dentate antenna? of the male of occidentalis. Dvar mistaking

giganteus, a species with filiform antennas, for occidentalis made the

genus a synonym of Azelina. In truth, occidentalis has dent ale

antennae in common with Colorado, but this, in my opinion, can

hardly be considered of generic value, especially in view of the fact

that occidentalis in habitus and genitalic structure has strong affinities

with modestus, a species with filiform antenna 1

, while Colorado has

affinities in these same peculiarities with morrisoriatus, also a form

with filiform antennas. In other words, aside from antennal struc-

ture they differ more from each other than they do from species with

simple antennas. For these reasons I have here regarded the genus

as identical with Pero.

The genus Pero comprises a well-defined and distinctive group of

insects, and has for its ally the genus Azelina . Guenee ( = Stenaspilates

Packard), as it is now limited by Warren, from which it is distin-

guished chiefly by the simple or dentate antennas in the male. The

coloring in the genus varies from light gray and light ocherous,

through all shades of these to dark umber brown. The primaries

are typically divided into three transverse regions, though the partial

obsolescence of the inner line frequently gives the appearance of but

a single division; or this line may be obscured by shadings of a similar

color producing the same effect. The inner or intradiscal line origi-

nates on the costa about one-third out from the base, extends ob-

liquely outward to the center of the cell, turns inward to the cubital

vein, and is thence twice outwardly scalloped to inner margin, the

last sweep usually extending considerably inward to the base of the

wing. The anterior portion of this line is heaviesl and is always

visible to at least the center of the cell; usually it is very conspicuous.
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The outer or extradiscal line begins about one-fourth in from the

apex, follows in general the course of the outer margin of the wing

and may he either gently waved or strongly undulated, one outward

wave being between K- and Cu, and another between Cu2 and the

anal vein: the inward wave produced by the union of these two is

larger and deeper than either of the outward ones. The secondaries

are divided into two regions by a straight, slightly curved, undulate

or denticulate li no which crosses the wing outward of the middle

and terminates at the inner margin at a variable distance from the

anal angle.

The genitalia when mounted on slides are more or less triangular

or pentagonal in form and display excellent characters for the sepa-

ration of the species. The apical-inner margin of the harpes, hearing

what by analogy should he the elasper, is very characteristically

shaped and affords the best means of distinguishing between the

various species. The spreading out and mounting of the genitalia

apparently does not in the least interfere with the shape of the

structure, and in a series of ten mounts of one species all were prac-

tically alike. This was true of the other species, and constancy of

form is the rule with all the parts of this structure. The uncus

may he straight or slightly bent according to the species. The

scaphium usually offers something that is distinctive. The penis

may or may not have an apical process which is much alike in related

specie-.

TABLE <)l' SPECIES.

1

.

Speciea variegated with brown, yellow, and olivaceous 2

Species nol variegated or, Lf so, entirely lacking the olivaceous tint 3

2. Ground color of primaries bright yellowish or faintly yellowish-olivaceous, the

inner cross line relieved; shadings burnt brown morrisonatUS.

Ground color of primaries whitish and decidedly olivaceous, the inner cross

line almost losl in the shading below cell; shadings chocolate-brown with

purplish cast marmoratus.

:\. Species large, 45 nun. or over in expanse giganh us.

Species smaller, to nun. or less in expanse 4

I. Outer line of primaries very strongly sinuous modestus.

( Inter line of primaries gently and smoothly waved 5

5 Ground color of wings granite-trray; median hand of primaries deep fawn-

brown bilni nsiii ins.

Species uol so colored (i

<;. Primaries scattered over with cinereous scales, outer line externally and inner

line internally bordered by :i aarroM cinereous line occult ntalis.

Prima tie- without cinereous Bcales 7

7. Ground color of wings creamy orwhil ish-gray; shadings yellowish -I >row n. Colorado.

Ground color of wings stone or bluish gray or reddish-brown 8

s. Male with grayish shadings and a yellowish patch opposite discal Bpot;

female with bright reddish-brown shadings /« plarioides.

Male with black shadings; female with reddish-brown shadings with an

umber hue hones tarius.
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PEROHONESTARIUSWalker.

Plato L3, figs. 1. 2; Plate I I. figs. I. 2, 1-8; Plate L5, fig. I.

1860. Azelina hubneraria t Walker, Cat. Brit. Mus., vol. 20, p. 1st;.

18(50. Azelina honestaria Walker, Cat. Brit. Mus., vol. 20, p. 258.

18<j(i. Azelina stygiaria Walker, Cat. Brit. Mus., Suppl. 5, |>. L548.

1868. Azelina honestaria Grote and Robinson, Trans. Amer. Ent. Soc, vol. 2,

p. $l=hubneraria.

1876. Azelina hubnerata \ Packard, Monogr. Geom., p. 520, pi. 1 I. figs. 58, 59.

1876. Azelina stygiaria Packard, Monogr. • 'com., p. ">'_':'>.

L881. Azelina hubneraria Butler, Ann. and Maur
. Nat. Bist., ser. 5, vol. 8, p. 33.

1881. Azelina honestaria Butler, Ann. and Mag. Nat. Hist., ser. ">. vol. 8, p. 33.

1881. Azelina stygiaria Butler, Ann. and Mai;-. Nat. Hist., ser. 5, vol. 8, p. 33.

1886. Azelina hubnerata IIulst, Ent. Amer., vol. 2, p. lit.

1886. Azelina stygiaria Hulst, Ent. Amer., vol. 2, p. 49=hubnerata.

1886. Azelina honestaria Hulst, Ent. Amer., vol. 2, j>. 49=hubnerata.

1890. Azelina hubneraria J Packard, Fifth Etept. IT. S. Ent. Comm., p. 526.

1895. Azelina peplaria Hulst, Ent. News, vol. 6, p. 14.

1895. Azelina stygiaria Hulst, Ent. News, vol. 6, p. I4=peplaria.

1895. Azelina hubnerata Hulst, Ent. News, vol. (i, p. 14, var. of peplaria.

1895. Azelina honestaria Hulst, Ent. News, vol. 6, p. I4=var. hubnerata.

1900. f Azelina hubneraria J Druce, Biol. Centr.-Amer., Lep. Het., vol. 2, p. 61.

1900. Azelina honestaria Druce, Biol. Centr.-Amer., Lep. Het., vol. 2, p. 61.

1900. Azelina peplaria % Caudell, Ent. News, vol. 11, p. 583, larva.

1902. Azelina ancetaria i Hulst, Bull. 52, U. S. Nat. Mus., p. 344.

1902. Azelina honestaria, Hulst, Bull. 52, U. S. Nat. Mus., p. 344=ancetaria.

1902. Azelina peplaria Hulst, Bull. 52, U. S. Nat. Mus., p. 344, var. oiancetaria,

1902. Azelina stygiaria Hulst, Hull. 52, U. S. Nat. Mus., p. 344=var. peplaria.

1903. Azelina ancetaria I Holland, Moth Book, p. 352, pi. 15, fig. 23.

Male. —Expanse, 36 to 40 mm. Head and thorax umber brown

scattered over with tine gray scales; antenna 1 yellowish with a white

spot at the base of each; front with a white V or U shaped mark
across the superior portion which connects the spots on the antenna';

palpi concolorous with tint of head. Abdomen gray or brownish;

when the latter, the segments are narrowly darkened posteriorly.

Ground color of wings soft gray and usually finely strigate, especially

outwardly and along costa, though the strigations are often reduced

to shapeless atoms. Inner line of primaries blackish, the scallops

not strongly pronounced; outer line rather smoothly undulate.

Inner area heavily shaded or mottled with umber brown, the ground

color showing through, especially jusl internally- of the limiting cross

line. Median area similarly shaded and assuming an intense blackish-

brown along outer line. Outer area shaded with olive gray. Discal

spot white, angular, linear. Fringe brown. Transverse line of

secondaries curved, more or less denticulate though sometimes quite

straight and even. Inner area smoky, densest at cross line Outer

area smoky, sometimes strigate with gray or brown. Three black

intervenular spots on outer margin uear the anal angle are always

present, and frequently two or three other smaller ones nearer the
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outer angle. Discal spot absent or barely visible. Fringe as in

primaries. Beneath, smoky with the ground color showing through

outwardly, the costal and central portions and the veins washed with

reddish-brown. Lines of primaries absent; that of the secondaries

faintly showing. Discal spot of fore wings white, conspicuous; of

hind wings white, sometimes partly margined with black scales which

occasionally cover the spot and give a decidedly dusky or even black

appearance.

I'\ imil, .—Differs from the typical male in that the ground color and

darker shadings are of a reddish-brown cast, in that the shadings are

not so dense and thus the inner cross line shows up more distinctly

and in the outer cross line being, on the whole, considerably more
sinuate.

Habitat. —Maine to Florida and westward to Alberta, Colorado, and

Texas. According to the specimens before me the species flies in the

Atlantic States from March 14 continuously to September 16; in the

Northwest in .lime and .Inly, in Colorado in August, and in Texas

in .lime.

This is the only species in the East that is not decidedly variegated

in color, and may be distinguished by that fact alone. The genitalia

belong in the same scries with <ji<janteus, peplarioides, and behren-

sarius, but differs from all in some marked respects. The lower pro-

jection of the clasper is considerably longer than in any, the scaphium

i- relatively larger and stouter, and the form of the apical process of

i he penis is peculiar to itself alone.

Evidently the metropolis of the species is in the North Atlantic

States, where the typical form of both sexes is common. At the

extreme points, especially in the Northwest, the colors are not so

bright, and the contrast between the ground color and the ornamen-
i .-it ion is less si riking.

The male is the dark form that has hitherto been called peplaria.

That it i- simply the male of Itoiwstarius is shown by the fact that

of the L32 specimens under observation (iS of the SO males were the

black form, while 12, though dark, had the reddish-brown cast of the

female. In no case did the female resemble the male in general color,

ill of them having the reddish-brown cast.

There are few American species of Geometrida' that have fallen

into greater confusion than has Tumestarius with is sexual color varia-

t ion and supposed \ ariet ies.

The inline ana. tarda, under which it has gone for a number of years,

musl disappear from our lists. It was first used in L 806 by Hiibner
in In- Sammlung Exotischer Schmel terlinge, volume "-'.and was merely
•in erroneous application on hi- part of anceta Cramer, a species

different from the one he figures and which Mr. L. B. Prout tells me



no. 1753. NORTHAMERICANGEOMETRTDMOTHS GROSSBECK. 365

is well known from South America. His figures, moreover, though
apparently illustrating a typical Pero, do nol represent any form
known to me from North America. In build, shape, and markings
it resembles most nearly our marmoratus, but docs not have the blotch

just outside the outer line on the primaries so characteristic in that

species, and is suffused with a crimson tint— a character possessed

by none of our species in the slightest degree.

Peplaria, which, according to our catalogue, is the next oldest

name for the species, was also used by Hubner in his Zutrage. His

figures (709, 710) represent both upper and under surfaces, and
though we have his statement that the species comes from North
America, I know of nothing in our fauna that approaches it. Cer-

tainly it is not the form to which Hulst applied the name. It prob-

ably is congeneric with the species listed in our fauna under Sfen-

aspilates, though from the female (which sex alone is depicted) this

can not be said with absolute certainty. The course of the extra-

discal line of both wings is peculiar, the sharp angle in that of the

secondaries being especially characteristic, while the yellowish color

of the under side of the wings is unique, reminding one of certain of

our Gonodontis species.

Hubneraria Guenee a is another name for Hiibner's ancetaria, the

author discovering the distinctness of the latter species from anceta

Cramer and rightly renaming it.

Honestaria Walker is the first valid name for our North American

species. The measurement he gives seems small, but Mr. Prout

assures me that it is identical with American specimens sent him for

comparison.

Stygiaria Walker is apparently a typical male of honestarius.

Packard, in his monograph, mixes specimens of what is undoubt-

edly peplar'i aides with honestarius, but refers to them in the remarks

following his description as being larger in expanse of wings.

Drucesays that Central American specimens of hubneraria ( —hones-

tarius) are usually darker than those from the United States. It

is probable that Mr. Druce did not have the true honestarius before

him, as on the same page he lists honestarius as a separate species,

remarking that the specimens of this latter species are almost identical

with Walker's type.

Lastly, I have excluded atrocolorata Hulst from the synonymy.

This was described'' as a variety of Azelina hubnerata from seven

examples. Of these types I have located only four, two in the

Brooklyn Institute Museum and two in his own collection at .Vu

Brunswick. Three are typical honestarius, but the fourth, a female

from Florida, is a totally different species with the genera] aspect of a

a Spec. Gen., vol. 9, p. 159. 6Ent. Anier., vol. 1, p. 205.
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Stenaspilates. I am, therefore, holding Hulst's name on this speci-

men, representing a species which apparently has as yet received no

oilier appellation.

The complete life history of honestarius has not yet been worked

out ; nor indeed has it been worked out in any of our species.

The larva is described by Mr. A. V Caudell as follows:

Length, :'."> mm. Head 2.5 nun. wide, strongly bilobed, the lobes li^ht ash-colored

above and <>lii usely angled. Inner anterior borders of the Lobes darker, almost fuscous.

I i. e lighter, especially the lower half of the triangular clypeus. General color of the

body brownish, mottled with longitudinal splashes of a lighter shade. Tubercles

black, minute. Hairs microscopic, black. Thoracic legs on outer side concolormis

with the body; on the inner surface, lighter. Abdominal legs colored same as the

body on the outer surface, i>ut black on the inner sides, and the venter between the

anal pair is also black, bordered posteriorly with white. There is an irregular, not

prominent, transverse ridge on the twelfth segment.

The larva fed on wild cherry, and entered the ground on July 10,

the imago emerging in the following August.

Professor Packard states in his Forest Insects that Miss Emily L.

Morton raised it commonly on wild cherry, and that those fed on

maple, "the usual food plant," died.

PEROGIGANTEUS, new species.

Plate 13, tig. 3; Plate 15, fig. :;.

L904. Azelina occidentalis% Dyar, Proc. I'. S. Nat. Mus., vol. 27, p. 913, var. of

ancetaria; larva.

1906. Azelina occidentalist Taylor, ('hock List Brit. Col. Lep., p. 37.

Expanse, 15 to 51 mm. Head and body pale purplish-gray to

reddish-brown, the latter color usually predominant in the female,

though not entirely confined to that sex. Antennae yellowish with a

white spot at the base of each which are frequently connected by a

concolorous line that extends across the superior pari of the front.

Ground color of wings whitish-gray with more or less of a yellowish,

brownish, or faint purplish cast. Inner line of primaries broad and

conspicuous from costa to center of discal cell, thence obsolete to

cubitus, Intl reappearing less strongly below this vein and continu-

ing with the usual scallops to inner margin. Outer line brown,

sharply defined externally but blending with the median shade

internally, usually quite strongly sinuous and sometimes forming

angles on the veins in the lower part of the wing. Inner area

speckled, often profusely, with gray. .Median area with or without

speckles and usually filled in with umber-brown (male) or reddish-

brown (female) which becomes intense at t he outer line. Outer area
with the speckles finer, and forming transverse strigations which,
between veins M

:1
and Cu2

near outer line and on inner margin near
anal angle, are clustered together in more or less dense clouds.
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Small, pure white dots usually surrounded by a brown border are

between veins R5 to Cu, near the outer margin, though frequently

two or more of these are absent. In the cell between the branches of

cubitus a black dot is situated. Discal spot white, conspicuous,

linear. Fringe brown. Secondaries with irregular transverse line

brownish followed by a whitish line which is the more prominent of

the two. Inner area slightly darker outwardly, the color increasing

in height in the outer area. Sometimes a still darker shade, becom-
ing intense at the anal angle, is present in the outer area extending

parallel and close to the cross line. On the margin near the anal

angle are from one to four jet black spots. Discal spol absent or

reflected from beneath as a very faint dusky spot. Fringe as in

primaries. Beneath paler than above and dusted over more or less

profusely with grayish or blackish atoms. Outer line of primaries

well marked, denticulate; discal spot white, linear, sometimes marked
inwardly with black. Transverse line of secondaries very sharply

denticulate; discal spot large, black, oval.

Habitat. —From British Columbia southward to California and
eastward to Colorado. Specific localities are: British Columbia:

Arrowhead Lake, July 1 to August 7; Kaslo, July 15 to August 21
;

Wellington, April 15. Vancouver: July 16 to 23. Washington:

Tacoma. Oregon: Dally. California: Cazadero, Sonoma County,

August 18. Utah: Stockton, July 24 to August 1; Provo, July 29

to August 12. Colorado: Glenwood Springs, June S to September

15; Chimney Gulch, Golden, June 30.

This is the largest species of the genus and may be known by its

large size alone. It is a close ally to peplarioides which species also

approaches it most nearly in size. In giganteus the outer line of the

primaries is usually considerably more angulate at the veins, and the

male lacks the faint olivaceous tint of peplarioides. Perhaps the best

distinguishing feature will be found in the habitat of the two species:

giganteus is apparently common in British Columbia and Vancouver

Island, becoming more rare as the southern and eastern limits of its

range are approached, and may not extend south of the northern

third of California; peplarioides extends through New .Mexico and

Arizona, and is common in the southern third of ( 'alifornia. Tin- two

forms may fly together in middle California. The genitalia of (j'ujau-

teus are much like those of peplarioides; the clasper is narrower than

in that species and the scaphium and uncus are somew hat broader.

This species has been generally regarded as the occidentalis of Ilulst

and indeed not without some justification, as Hulsl himself lias a

female specimen in his collection labeled as a type. This, however,

is from Colorado, and in his diagnosis <>f occidentalis he specifically

gives California as the locality from whence the species is described.

Type- -Cut. No. 13124, U.S.N.M.
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Doctor Dyar has described the egg and first two stages of the

larva as follows:

Egg: Elliptical, smoothly and evenly rounded, no perceptible flattening nor

truncation; surface smooth, shagreened. Shining sordid olivaceous, under a lens

minutely black speckled; size, 0.9 by 0.7 by 0.65 mm.
Stajje I: Head rounded, bilobed, pale brown, erect, sutures depressed. Body

moderately elongate, normal, whitish, marked with irregular green rings from the

alimentary canal before eating; a very faint, narrow, brown subdorsal line. Seg-

ments annulate: cervical shield small, black; tubercles black, a slight blackening

around the hair dots only; seta? stiff, minutely flared at tip.

Stage II: Face below and epistoma broadly bluish white, edged above with a

straight black shade; vertex yellowish, with brown black spots in alternating oblique

rows; width, 0.75 nun. Body moderately slender, normal, dark gray, many fine

irregular brown lines on a greenish-gray ground; venter darker than dorsum, which

is irregularly diluted greenish. Feet concolorous; tubercles round, black; setae

pointed, dark.

In the second stage the larvae began to hibernate and finally died

off so that the complete life history was not obtained.

PEROPEPLARIOIDES Hulst.

Plate 13, figs. 4 and 5; Plate 15, fig. 2.

1871. lAzelina hubneraria J Packard, Proc. Bost. Soc. Nat. Hist., vol. 13, p. 386.

1881. lAzelina hubnerarw.% Butler, Papilio, vol. I, p. 221.

1808. Mnrmarea pcplarioides, IIulst, Can. Ent., vol. 30, p. 218.

1902. Miinniiriv occirfcntalis, var. pcplarioides, Hulst, Bull. 52, U. S. Nat. Mus.,

]». 343.

Male. —Expanse, 35 to 38 mm. Head and thorax soft gray with a

delicate tinge of purplish. Abdomen gray with a light reddish-brown

cast. Antennas pale yellowish with a white mark at the base of each

which frequently are connected by a faint whitish line across the

superior part of the front. Ground color of wings whitish-gray with

or without a faint washing over of yellowish or olivaceous, and more

or less sparsely irrorate with blackish. Occasionally the surface of

the fore wings is slightly washed over with a warm brown tint, but

this, a constant character of the female, is of the rarest occurrence in

the male, and is never so marked as in the opposite sex. Inner line

of primaries conspicuous from costa to middle of cell as a rather broad

brown dash directed outwardly; below this point the line is absent or

only vaguely indicated. (Inter line brown, not separated from the

median shade, variably sinuous, but usually not very strongly so.

Inner area, becoming slightly darker outwardly, continuing darker

into median space and becoming very dark umber brown in the outer

pot lion of this area. In the costal portion of the discalcell, between

the inner line and discal spot, is a yellowish patch usually very con-

spicuous and never altogether absent. Outer area composed of the

unmodified ground color, or with diverse clouds, more or less intense,

but when present always arranged as to leave an irregular whitish

line extending through the center of the field. Near the outer margin
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a small white dot is present between veins R
5

and M, and another
still smaller one is between veins M3 and Cu

x
. Very rarely thissecond

dot is absent. Also a black dot of similar proportions is between the

two branches of cubitus. Discal spot, white, linear. Fringe concol-

orons with ground color or distinctly brownish. Transverse line of

secondaries irregular, faintly brownish, and bordered outwardly with

white —the really conspicuous part of the line. Outer area darkly

shaded at anal angle. A black spot between veins Cu, and Cu
2

and
sometimes two or three other smaller ones between adjacent veins.

Discal spot absent or showing as a faint dusky patch. Fringe as in

primaries. Beneath, paler than above, sometimes almost whitish,

and more or less dusted with blackish atoms, especially on second-

aries; both wings shaded costally and outwardly with faint purplish

or brownish. Outer line of primaries showing on anterior portion of

wini^s. Discal spot as above. Transverse line of secondaries present

across wins;; dark shading in anal angle as on upper side: discal spot

large, black oval.

Female. —Expanse, 30 to 42 mm. The ground color of the wings

is approximately the same as in the male, but entirely lacks the oliva-

ceous tints of that sex and is so heavily shaded with browns of various

shades that a different insect is suggested. The head, thorax, and

abdomen may vary from lilacinous, through pale yellowish-brown to

dark purplish brown, the head and thorax always being the most

heavily shaded. Primaries and secondaries with the ornamentation

as in the male, but instead of the umber brown shadings is suffused

with warm browns, pale yellowish to dark purplish-brown with a. red-

dish admixture. Beneath the sexes are much alike, the female, on

the whole, a little darker.

Habitat. —Southern half of California, New Mexico, and Arizona.

Specific localities: California: San Diego, March 14 to July 1 : Palo

Alto, March; Havilah; Claremont; Alameda. County, May; Los An-

geles; Pasadena, May 1; Alta Vista, March 31. New Mexico: Beu-

lah, 8,000 feet, July 28 to 31. Arizona,: San Francisco Mountains,

8,000 to 10,000 feet, July 23; Yuma County, March.

This species is allied to the preceding, and for distinguishing charac-

ters see remarks under that form.

PEROBEHRENSARIUSPackard.

Plate 13, fig. 7; Plate Mi. fig. 1.

1871. Azelina behrensaria Packard, Proc. Bost. Sue. Nat. Hist., vol. 13, |>. 386.

1876. Azelina behrensata Packard, Monogr. Geom., |>. 521, pi. M, fig. 60.

1881. Azelina behrensaria Butler, \nn. and Mag. Nat. Bist., ser. ">. p. 33

honestaria?

1886. Azelina behrensata Hulst, Ent. Amer., vol. 2, p. 19 hubnerata.

1896. Azelina behrensata IIii.st, Trans. A.mer. Ent. Soc, vol. 23, p. 380.

Expanse, 35 to 39 mm. Head and body granite-gray to grayish-

brown, the segments of the abdomen usually dark brown posteriorly;

Proc.N.M.vol.38--10^2l
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palpi and inferior portion of front often light brown; antennae yel-

lowish or light brown with a white spot at the base of each, which

are rarely connected l>v a faint, broken line across the front. Ground

color of wings soft granite-gray, more or less speckled over with

dark-brown atoms which occasionally form short strigations on the

costa and in the outer area of primaries. Inner line of primaries

conspicuous, sometimes broad and diffuse, scalloped, the first sweep

from costa less oblique on the whole than in the other species. Outer

line distinct, ratherly evenly sinuous, usually not producing angles

al the veins. Median area fawn-brown, rarely (\cvu brown, con-

trasting strongly with the granite-gray inner and outer area. Discal

spot white, angular, linear, quite large, and conspicuous. Second-

aries divided subcent rally by a denticulate or wavy line, the greatest

angle or wave on the first anal vein. A small brownish discal spot

sometimes showing. Three or four black lunules are on the outer mar-

gin near the anal angle. Beneath, smoky-gray ^
washed over with

pale brownish on costal and outer areas, and with a patch of dark

brown strigations on inner area of secondaries. Cross lines occa-

sionally visible. Discal spot of fore wings as above, but smaller

and margined on one side with black: of secondaries quite large, con-

spicuous, and composed of closely set atoms which rarely disperse,

leaving a dusky spot.

Habitat "California" (Packard); Sierra Nevada. California, Ore-

gon (Am. Mus. Xat. Hist.); Oregon (AY. S. Wright); Portland, Oregon,

June (J. A. G.); Kossland, British Columbia. June 3 (U.S.N.M.).

A very distinct and easily recognized species, separable from all

others by the granite-gray ground and the sharply defined brown

median area. The male genitalia are nearest to lionestarius but are

more triangular in form.

Judging from the specimens in hand Oregon is the true home of

the species, since seven of the nine examples come from that State

through three different sources. The other two localities, however,

bespeak a range extending from lower British Columbia to central

California. It is probable that the species is alpine, occurring on the

Cascade and Sierra Nevada mountains.

PEROOCCIDENTALSHulst.

flair 13, fig. L2; Plate 16, fig. 5.

L896. Marmarea occidentalis lit lst, Trans. A.mer. Ent. Soc, vol. •_':'., p. 380.

Expanse, 38 t<> l<> nun. Head and thorax light to dark brown, the

latter occasionally sprinkled with cinereous scales, especially on the

collar; abdomen paler, more or le-^ finely mottled. Antennae yellow-

ish, with a while -.pot ;il the base of each, and usually a whitish line

extends across the front connecting these 1 spots. Ground color of

wings dark yellowish, rarely ranite gray, and sparsely sprinkled
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over with cinereous and some black scales. Inner line of primaries

dark brown or black, well defined, usually complete and with the

scallops strongly marked. A faint cinereous line, often mixing with
the ground color, just precedes it. Outer line black, rather evenly
but strongly sinuous and succeeded by a fine cinereous line. Inner

area slightly shaded with brown, and with a cinereous cast on costal

and inner margins. Median area shaded heavily with brown, usually

from the center of the field to the outer line, where it frequently

assumes an intense brown. Outer area only very slightly shaded
and more or less strigate. There are two to four white submarginal
spots between veins R5 and Cuj and a black spot between Cu, and Cu2 .

Discal spot white, angular, linear, though sometimes reduced to a

small even spot. Fringe brown or yellowish. Secondaries smoky
with a tinge of ochreous. The transverse line brown, irregular, and
bordered externally by a conspicuous white line which occasionally

becomes quite broad toward inner margin. Three black triangular

marks are on the outer margin between Cu
t

and the inner margin, and

sometimes the marginal line, usually brown, is of this same color.

Discal spot absent or only vaguely indicated. Fringe as in primaries.

Beneath light brown to smoky, whitish toward inner margin of both

wings and more or less scattered over with dark-brown scales or

strigations. Outer line of primaries in part and transverse line of

secondaries repeated, the latter more sharply denticulate than above

and conspicuously marked externally with white. Discal spot of

fore wings as above, but marked to some extent on one side with

black; of hind wings large, oval and black or dark blown. Fringe as

above.

Habitat. —Rossland, British Columbia, dune 8; Pullman. Wash-

ington, May 15 (Dyar) ; Oregon (Wright); Sierra Nevada, California

(Beutenmi'iller) ; California (Hulst); Nevada (Doll).

A species resembling modestus in ornamentation, but on the whole

larger. The scattering of cinereous scales over the primaries and the

similarly colored narrow borders to the cross lines are peculiar.

The species has not been recognized since it was first described, and

indeed it is doubtful whether Iluist himself knew the limits of his

species, as no occidental "i s probably ever reached an expanse of wings of

50 mm., the greatest measurement given by him in his diagnosis of

the species. The species from which this measurement was made

undoubtedly refers to giganteus, a Coloradan specimen of which is

in his collection labeled as a type of occidentdlis.

The dentate antennae of the male, on which character the genus

Marmarea was based and of which occidentalis is the type, determines

to which of the two species the name should apply.

The genitalia are stout and robust and the basal projection of the

clasper short and broad. The scaphium hook is provided with a

shoulder, as in behrenmrius.
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PEROMODESTUS,new species.

Plate 13, fig. 13; Plate 16, fig. 6.

Expanse, 30 to 38 mm.; average expanse, about 34 mm. Head
and body light to dark gray with a yellowish tint, and sometimes

more or less heavily shaded with umber brown. The brown, where

it occurs on the thorax, is usually smoothly applied, but on the abdo-

men it is distributed in minute speckles. Antenna? light grayish-

yellow, usually with a white spot at the base of each, which rarely

are connected by a concolorous line across the front. Ground color

of wings light gray with decidedly yellow or very pale brownish cast.

Usually, though not always, then 1 is a sparse scattering of brown

atoms over the surface; rarely these are profuse and then cluster

together in transverse shapes and give to the wings a markedly

strigate appearance. Inner line of primaries dark brown or blackish,

always conspicuous, narrow, and never diffuse; the scallops are usually

pronounced, particularly the one between veins radius and cubitus,

which extends far into the cell. Outer line concolorous with inner

line, strongly sinuate, sharply defined throughout, and shaded inter-

nally with lighter brown. Inner area composed of the ground color

without modification except for the atoms occasionally clustering and

assuming transverse 1 positions. Median area usually composed of

the ground color, though rarely the entire held is decidedly reddish-

ocherous, contrasting strongly with the remainder of the wing. There

is no shading along the inner line, and that along the cost a and outer

line rarely reaches to the center of the Held and nearly always not

more than half so far. Outer area frequently with a faint diffuse

cloud of light brown following the outer line but separated from it by

a narrow band of ground color. Other diffuse clouds are sometimes

present at the outer margin between R8 and M8 or near the anal angle.

A narrow terminal line is present in all well preserved specimens and

one to six small white intervenular dots are between veins R
4

to Cu2
.

Discal -pot small, white, rounded to linear angular, and sometimes

bordered with a narrow brown ring: rarely it is absent. Fringe

slightly darker than ground color. Transverse line of secondaries

brown, bordered externally with whitish and irregularly dentate in

its course, or simply waved; it terminates on the inner margin wit bin

a rather short distance from the anal angle. Terminal line and fringe

as in primaries, the former broadened and heightened in color near

the anal angle and sending three or four triangular-shaped marks into

the wing between M, to tin 1 anal vein. The outer area, especially

tow aid and at the anal angle, is sometimes darker than the rest of the

wing. Discal spot absent or indistinctly showing as a dusky spot.

Beneath, paler than above and sparsely dusted with brown atoms.
Tlie extradiscal line- are usually very conspicuous, on the secondaries
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more denticulate than above and frequently bordered externally with
pure white. Thediscal spot on the fore wings is whitish and linear,

but on the hind wings is large, oval, and dark brown.

Habitat. —Arizona, New Mexico, Colorado, Utah, and southeastern
California. Specific localities: Arizona: Huachuca Mountains ; Santa
Catalina Mountains: Palmerlee, Cochise County: Redington; Pres-

cott, Yavapai County; Baboquivaria Mountains, Pima County. New
Mexico: Fort Wingate; Las Vegas; Hot Springs, 7, <>(>(> feet. Colo-

rado: Durango; Golden: Glenwood Springs. Utah: Stockton:

Beaver Valley. California: Argus Mountains. Flies from May 24,

through June, July, and August, to September 21.

A rather small variable species common in the Southwest. In the

course of the transverse lines it is much like oceidi ntalis, but the outer

line is more strongly sinuate. The ground color varies from white to

yellowish or yellowish-brown and the cross lines are pronounced.

The genitalia are comparatively short and broad, as is also the

clasper.

Type.— Cat. No. 13125, U.S.N.M.

PEROMORRISONATUSHy. Edwards.

Plate 13, fig. G; Plate 16, fig. 7.

1881. Azelina morrisonata Hy. Edwards, Papilio, vol. 1, p. 121.

1886. Azelina morrisonata Hulst, Ent. Amer., vol. 2, p. AS)=1nibnerata.

1902. Azelina ancetaria, \a,r . morrisonata Hulst, Hull. 52, I . S. Nat. Mas., p. :',!(.

Expanse, 35 to 37 mm. Head and thorax pale brown or yellowish,

the thoracic crest paler, and the whole with scattered whitish scales.

Abdomen concolorous with thorax or yet paler and usually profusely

mottled with dark brown scales which sometimes congregate and

form continuous bands on the posterior pari of the segments.

Antennae yellowish, rarely whitish at the base. Front sometimes

darker brown than vertex, the superior edge rarely with an indication

of a white line connecting the whitish spots at base of antenna'.

Ground color of wings variegated pale yellowish wit h a faint olivaceous

cast to bright yellow. Inner line of primaries dark brown or blackish,

well scalloped and usually well defined across the wing. Outer line

moderately or rather strongly sinuate, concolorous with inner line,

defined externally, shaded internally one-fourth across the median

space. Inner and median areas mottled, often profusely, with dark

brown, the mottlings assuming, on the whole, a transverse position.

Outer area finely and rather sparsely strigate, with two oblique wa\ \

bands, more or less pronounced, between which is a paler brown

cloud. A rounded darker brown cloud is usually present between

veins Mj and Cu
2 , close to the outer line. One to three intervenular

white dots near the outer margin, the subapical one largest, and a

black spot between the branches of cubitus. Discal spot white,
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linear, angular, often partially bordered with black. Fringe yellow

or brown. Secondaries more or less suffused with smoky, rather

heavily strigate, especially at inner margin and in outer area. Trans-

7erse line irregular, brown, bordered outwardly with a narrow band

of ground color. A row of intervenular black spots on outer margin

near anal angle. Discal spot absent. Fringe as in primaries. Be-

neath paler than above, finely strigate with brown, especially heavy

on secondaries. Outer line of primaries evident near costa; on sec-

ondaries strongly marked and sharply denticulate. Discal spot of

fore wings white; of hind wings large, brown and conspicuous.

Habitat. Canadian region of the Boreal life zone extending south-

ward along the mountain chains in both the east and the west.

Specific localities: Arizona; Durango, Colorado; Washington; Vic-

toria, British Columbia, June 13, 20; Wellington, British Columbia,

June 15; Arrowhead Lake, British Columbia, June 1 to 15; Miniota,

Manitoba, July 21 : Winnipeg, Manitoba, June 8 to 15; Indian Valley,

Catskill Mountains, New York, June 7, 16, July 5,28,30; Cohasset,

Massachusetts, June 8, 30.

This peculiarly mottled form is distinguished from marmoratus,

which it most resembles superficially, by the bright yellow or yellowish

ground color which has sometimes a trace of olivaceous in it. The

basal and median areas are not completely suffused with brown as in

marmoratus and in consequence the inner line shows up more promi-

nently. In genitalic characteristics this species is allied to Colorado

and in this structure both species depart widely from the others of

the genus. The clasper is long and narrow with the basal projection

also long and thumb-like in shape. The uncus as differentiated from

the next species is straight, and the scaphiuni hook is more slender

and less curved.

PEROCOLORADO,new species.

Plate L3, figs. 8 and 9; Plate Hi. fig. s.

Expanse, 36 to ;;s nun. Head and thorax light yellowish-brown to

grayish-brown, the latter sometimes with scattered whitish scales:

abdomen creamy yellow to yellow with occasionally a grayish cast.

Antenna' light yellow ; a white spot at base of each and the white

line crossing the superior pari of the front usually diffuse. Ground
color grayish-white, with or without a rusty-yellow cast, and more

or less besprinkled with brown scales, those of the female usually

profuse and forming short strigations. Inner line of primaries

yellowish-brown to darker brown, rather narrow and nearly always

complete. The scallops are defined bul not particularly bold. Outer
line concolorous with inner, variably sinuous, though usually not

\cry strongly ><>. Inner area composed of the unmodified ground
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color. Median area decided yellow to brown, intensified from center

to outer line, at which it becomes very dark. Outer area variously

shaded and mottled with dark brown, rust color and a tinge of

olivaceous, though sometimes evenly composed of the ground color.

One or two usually minute submarginal white spots are between
veins \{. to Cuj and a black spot also is occasionally present between
the two branches of cubitus. Discal spot conspicuous, white, angu-

lar, linear. Fringe testaceous to brown. Ground color of second-

aries whitish, rarely with a yellowish or testaceous cast and overlaid

with fuscous scales, especially along the transverse line and, to a

less extent, the inner margin. Transverse line brown, variously

waved and denticulated and followed by a conspicuous line of ground
color. Three or four intervenular black triangles are on the outer

margin near the anal an^le and occasionally there are other smaller

ones along the remainder of the outer margin. Discal spot absent

or showing as a white, linear mark. Fringe as in primaries. Beneath
whitish or very pale smoky with or without a yellowish or testace-

ous cast. Lines of above except the inner of primaries repeated,

that of secondaries strongly denticulate. Discal spot of fore wings

white, often edged on one side with black; of hind wings large, black,

oval.

Type. —In collection of Dr. William Barnes.

Habitat. —Durango, Colorado, May 24 to 30, June S to 15, July 8 to

15; Glenwood Springs, Colorado, June, July 8 to 15, 24 to 30; Yellow-

stone Park, Wyoming, July 8 to 15 —all from Doctor Barnes.

A light-colored species with rusty-yellow or brownish shadings.

In one female before me (fi<;. \) on Plate 13) there is a slight tinge

of olivaceous in the outer area, and in other slight respects the speci-

men resembles morrisonata, but the rusty-brown shade at once

distinguishes it from that form. As in ocddentalis this species

has dentate antenna' in the male. The clasper of the genitalia is

long and narrow and constricted immediately above the thumb-
like projection. The scaphium hook is stout and much curved.

PEROMARMORATUS,new species.

Plate L3, figs. LO and II; Plate I 1. fig. I l; Plate 10, fig. 9.

Expanse, •'!() to 34 mm. Head and thorax chocolate brown, with

or without a sparse scattering of yellowish scales. Abdomen some-

what paler, variously mottled with yellowish and light and dark

shades of brown, the darker shades frequently at the posterior edge

of the segments; anal brush of male light yellowish. Antennae pale

yellow below, dark brown above. A more or less pronounced whitish

U-shaped mark crossing the front and connecting similarly colored

spots at the base of the antenna'. Ground color yellowish-olivaceous

in the male, brownish in the female. Inner line of primaries choco-
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late brown, not strongly relieved from the surrounding shadings;

best marked on costal area, where it appears as a broad, oblong blotch

preceded by a patch of ground color; rather vaguely indicated on

lower portion of wing and sometimes preceded by a narrow, broken

line of ground color. Outer lint 1 brown or blackish, strongly sinu-

ous and preceded by a rather broad, intense chocolate brown shade.

Inner and median areas largely laid over with chocolate brown with

a tinge of purplish, the ground color showing through in the costal

portion of the wing: both areas more or less strigate with darker

brown. Outer area sparsely and finely strigate in male, more pro-

fusely strigate in female, and with a dense patch of scales bordering

the outer line between M3
and Cu2 . Other grayish-olivaceous clouds

are so disposed as to leave two oblique streaks of ground color directed

toward outer margin. One to three submarginal white dots between

veins K- to M, and a black dot between CUj and Cu2 . Discal spot

white, bordered with blackish and often composed wholly of this

latter color. Fringe brown or ocherous. Secondaries purplish-

brown, rather uniform in coloring and somewhat strigate, especially

in outer area and at inner margin. Ground color showing only at

anal angle and along inner edge. Transverse line irregular, whitish,

sometimes preceded by a browD line. Three or more black spots

along outer margin and a white spot between R and M
t

. Discal

spot absent. Fringe as in primaries. Beneath, ground color whitish

but largely suffused with warm and purplish-brown. Inner area

of secondaries strigate. Cross lines of above except inner line of

primaries showing as denticulate whitish lines, occasionally bordered

inwardly with brown. Discal spot of primaries white, frequently

marked on the inner vA^o with black. Discal spol of secondaries

black, usually oval, occasionally divided, sometimes large 1

,
though

may be reduced as to be practically absent and is then replaced

b\ a whitish spot. Fringe as above.

Habitat. Massachusetts and New York, southward to Virginia and

westward to Illinois. Specific localities: Massachusetts: Cohasset,

Jul} .".. LO, lo. is. 19, August 15: Newton Highlands. New York:

New Windsor, July 30. New Jersey: Chester, August 1. 10. Penn-

sylvania: Scranton, May, July 20 ; Pittsburg. Maryland: Plummer's

Island, April 28; Cambridge, May 24. Washington, District of

Columbia. West Virginia. Illinois: Quincy, August I to 15; K 1 k-

liart . August I to 7.

Though in a degree resembling morrisonata, this species may be

recognized at a glance by (he decidedly olivaceous tint of the ground

color and the clear chocolate-brow n shadings. The elongated

genitalia are widely different from all the other species.

//..—Cat. No.' liJl.'C, l.S.N.M.
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Plate 13.

Fig. 1. Pero

2. Pero

3. Pero

4. Pero

5. Pero

6. Pero

7. Pero

8. Pero

9. Pero

10. Pero

11. Pero

12. Pero

13. Pero

honestarius, male.

honestarius, female.

g^ganteus.

peplarioides, male

peplarioides, female.

morrisonatus.

behrensarius.

Colorado, mak'.

Colorado, female.

marmoratus, male.

marmoratus, female.

occide n talis.

modest us.

Plate 14.

Fi<r. 1. Wings of Pero honestarius, showing venation.

2. Venation of P. honestarius in the vicinity of the accessory cell, more enlarged.

3. Venation of P. marmoratus in the vicinity of the accessory cell, illustrating

the crowding of the veins in this species.

4. Anterior leg of P. honestarius.

5. Middle leg of P. honestarius.

G. Posterior leg of P. honestarius.

7. Head and palpi of P. honestarius.

8. Section of antenna of P. honestarius.

Plate 15.

Fig. 1. Genitalia of Pero honestarius.

2. Genitalia of Pero peplariorides.

3. Genitalia of Pero giganteus.

Plate 1G.

Fig. 4. Genitalia of Pero behrensarius.

5. Genitalia of Pero oceidentalis.

(i. Genitalia of Pero modestus.

7. Genitalia of Pero morrisonatus.

8. Genitalia of Pero Colorado.

9. Genitalia of Pero marmoratus.


